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(57) Abstract 



The present invention pertains to the field 
of automatic control systems based on com- 
puter technology, and essentially relates to a 
structured system for monitoring and control- 
ling the engineering equipment in an installa- 
tion, mainly in a building comprising several 
floors. This system includes a central com- 
puter module with an input-output device as 
well as a plurality of monitoring and/or mea- 
suring and/or control sensors and/or control de- 
vices for the units and apparatus of the engi- 
neering equipment in the building. The mod- 
ule consists of a programmable computer server 
station having functions, according to the soft- 
ware, that provide for the centralised reception 
of monitoring data through information chan- 
nels within a single network protocol, as well 
as for the processing of said data and for the 
output of control signals towards the control 
devices for the units and apparatus of the en- 
gineering equipment in the building. This sys- 
tem further includes controllers connected by a 
"star" circuit to the input-output device of the 
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CC l2 ra i c ° mputer module * Each controller has a plurality of remote input-output modules serially connected thereto, while each of said 
modules has a corresponding sensor or a control device connected thereto. At least one additional computer station is connected through 
its input-output module to the corresponding controller that ensures, according to the software, the local monitoring and the control of the 
units and apparatus in at least one functionally independent section of the engineering equipment in the building. 



(57)Pec*>epaT 



H3o6peTeHHe othochtch k sbtom an* hcckh m CHcreMaM ynpaBJieHHfl Ha 6a3e 

Bbl^HCJlHTeJlbHOH TCXHHKH. CTpyKTypHpOBaHHaH CHCTeMa MOHHTOpHHra h ynpaBjieHHH 

MH^ceHepHbiM o6opy,aoBaHHeM o6i>eKTa 5 npeHMyiuecTBeHHo m h oro3Ta3KH o ro 3,naHHH, 

CO^epMCHT UeHTpaJIbHblH BblHHCJIHTejIbHblH MOJ^yjIb C yCTpOHCTBOM BBO^a-BMBOfla, 

jxarHKKu KOHTpoJw h/hjih H3McpeHHH h/hjih ynpaBJieHHfl h/hjih ycTpoHCTBa ynpaBJieHHfl 
y3JiaMH h arperaTaMH HHaceHepHoro o6opy,aoBaHHJj 3,aaHH«. IlpH 3tom yKa3aHHMH 
MO^nyjib npeacTaBJMeT co6oh nporpaMMnpyeMyio KOMnbK>TepHyK> cepBepHyio craHUHio c 
4>yHKiiHaMH ;b cootbctctbhh c nporpaMMHbiM o6ecneHeHHeM . ueHTpanH30BaHHoro 
nojiyneHHfl no HH<J>opMauHOHHi>rM KaHaaaM b paMKax ej^HHoro ceTeBoro npoTOKOJia 
^aHHbix MOHHTOpHHra, jjo6pa6oTKH hx |h BbmaHH ynpaBJDiiomHx CHraanoB Ha ycrpoHCTBa 
ynpaBJieHHfl y3JiaMH h arperaTaMH HHHceHepHoro o6opy,noBaHHfl 3,naHHs. CncTeMa 
CHa6HceHa KOHTpojuiepaMH, noflKJHOHeHHbiMH no cxeMe «3Be3#a» k ycrpoHCTBy BBoaa- 
BbiBO^a ueHTpajibHoro bmhh c jihtc JibH oro MOjxynx. A k Ka^czioMy KOHTpojuiepy 
nocjie^oBaTenbHO no^KJiiOHeHbi McoyjiH yzjajieHHoro BBo^a-BbiBoaa, k KaacaoMy H3 
KOTopbix noiicoeaHHeH~ cooTBeTCTByiomHH zjaTHHK hjih ycTpoficTBo ynpaBJieHHH. 
HMeercH TaKHce no KpaiiHeH Mepe oxuia aonojiHHTejibHaa KOMnbioTepHaa craHmui, 

KOTOpaa CBOHM MO^yjieM BBOfla-BUBOfla CBH3aHa C COOTBCTCTByiOmHM KOHTpOJIJiepOM 

.zuia o6ecneneHH5i b cootbctctbhh c nporpaMMHbiM o6ecneMeHHeM JionajibHoro 
MOHHTOpHHra h ynpaBJieHHH y3JiaMH h arperaTaMH no KpaiiHeH Mepe o^hoh 
4>yHKUHOHajibHo caMOCTOflTejibHOH nacTH HHmeHepHoro oSopyaoBaHHJi 3aaHHH. 1 HJI. 



HCKJUOHHTEJIbHO IIEJIE& HH<J>OPMAimH 

Ko»i, Hcnojib3yeMbie juw ooo3HaHeHHH cTpaH-<qjieHOB PCT Ha THiyjiBHbrx jiacrax oponnop, b KOTopbix nyojm- 
KyioTCH MexmyHapaaHBie 33hbkh b cooTBeTCTBHH c PCT. 
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CTPyKTYPHPOBAHHAfl CHCTEMA MOHHTOPHHrA 
H ynPABJIEHIW HH5KEHEPHMM OBOPy^OBAHHEM OET>EKTA 

OGjiacTb Hcnojib30BaHun 

HacTO^mee H3o6peTeHHe othochtch k asTOMaTHnecKHM cHCTeMaM ynpaBJieHHfl 

5 Ha 6a3e BblHHCJIHTeJIbHOH TeXHHKH -H KacaeTCfl KOHCTpyKIJHH CHCTeMbI KOHTpOJIH, 

H3MepeHH* napaMeTpoB pa6oTbi o6opyaoBaHHfl h ynpaBjieHHH HHHceHepHbiM 
o6opynoBaHHCM HCH3Heo6ecneneHHH 3flaHHH, npeHMymecTBeHHO HHTejuieKTyanbHoro 
rana. 

IIpemiiecTByioinHH yposeHb tcxhhkh 

10 TpajiHUHOHHbie Ha ceroflHHiiiHHH aeHb pemeHHa npeanojiaraiOT 

aBTOMaTH3auHK> jiOKajibHbix HHaceHepHbix CHCTeM ooi>eKTa, He paccMaTpHBaa 
KOMnjieKCHbiH nonxon k aBTOMaTH3auHH o6*beKTa b uejiOM. B HacxoHiuee speMH KpynHbie 
o6i>eKTbi HacHHTbiBaiOT MHOHcecTBo pa3JiHHHbix HHxceHepHbix CHCTeM, o6ecneHHBaiomHx 
^CH3HeiieaTejTbHOCTb o6-beicra h TexHOJioraHecKHe npoueccbi opraHH3auHH, 

15 HaxczyimHxca b o6*beKre. Kojihhcctbo 3tkx chctcm, a paBHO h o6i>eM hx o6opyaoBaHH)i, 
pacTeT c Ka^cabiM roaoM. Pa3BHTHe 3thx chctcm, a TaioKe KOHTpojib hx coctohhhh 
cerojxun ocymecTBjraeTCJi 3kctchchbho - MOHHTopHHr HH^ceHepHbix chctcm 
ocymecTBJiHeTCH cneiiH(J)HHHbiM hjih KaacuoH H3 chctcm oSopyaoBaHHa ciioco6om, 
Hcnojib3yfl npH 3tom KaoejibHyio npoBoaicy b KanecTBe ce™ cbjtch HH^ceHepHOH 

20 eflHHHUbi c ynpaBJMiomHM nocTOM. MHorae HH^ceHepHbie CHCTeMbi BOo6me He hmciot 
cpeacTB MOHHTopHHra - ueHTpajiH30BaHHoro KOHipoJDi, H3MepeHH£ h ynpaBJieHHH. 
Kaacnaa H3 3thx nojicHCTeM MOHHTopHHra BbmonHJieT orpaHHneHHbie JioicajibHbie 3a#anH 

aBTOMaTH3aqHH H iIHCneTMepH3aUHH COOTBeTCTByiOmeH HH)KeHepHOH CHCTeMbI. AHaJIH3 

cymecTByiomnx chctcm : noKa3biBaeT, hto, KaK npaBHJio, TaKHM peuieHHaM npncyum b 
25 toh hjih hhoh Mepe cjiezryiouiHe HeaocTancH: HeaocTaToic HH(J)opMaiiHH y cji>ok6 
3KcnjiyaTaiiHH; oTcyrcTBHe Koop^HHauHH Meacoy CHCTeMaMH MOHHTopHHra pa3JiHHHbix 
HHHceHepHbix CHCTeM; CHHxeeHHe o6mefi HaaeacHOCTH TexHOjiorHnecKoro npouecca; 
npHMeHeHHe MopajibHo ycTapeBiiiHx TexHHHecKHx cpencTB; OTcyTCTBHe yHH^HKauHH 
o6opy,aoBaHHH h Ka6e;ibHbix npoBoaoic; OTcyrcTBHe 3anacHoro cepniiHo BbinycnaeMoro 
30 o6opynoBaHHa; 3HaHHTejibHbie 3KcnjiyaTauH0HHbie 3aTpaTbi; 3HaHHTejibHoe speMH 
peaxuHH Ha OTKa3 o6opy,aoBaHH» h BoccTaHOBJiemfe pa6oTocnoco6HocTH: OTcyrcTBHe 
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TexHHHecKHx pemeHHH no o6ecneneHHK> xcHBynecTH chctcmm; He npe^ycMOTpeHW 
4>yHKUHH aBTOMaTHnecKoro ynpaBjieHHH, orpaHHneHHbie bo3mo>khocth zwcneTHepcKOH 

CBH3H H3-3a OTCyTCTBHfl B03MOMCHOCTH JXH CTaHUHOHHOH nepQJXa.HU HH(|)OpMaUHH B 

3KcnjiyaTauHOHHE»ie cjiyac6bi 3naHHX. 

5 B 3aaHHHX C CHJIbHO pa3BHTOH HH(j)paCTpyKTypOH 4>yHKUHOHHpyiOT CJIOHCHbie H 

AoporocTOHmHe HHaceHepHo-TexHHHecicne KOMiuieiccbi. KoHTpoJib h ynpaejieHHe 

HHHCeHepHbIM o6opy^OBaHHeM TaKHX 3JiaHHH HBJlMeTCH 0£HHM H3 Heo6xO.ZUiMbIX yCJIOBHH 

4>yHKLtHOHHpoBaHHH h scjx^eicraBHoro Hcnojib30BaHHH cpe^CTB, ooecneHHBaiomHx 
>KH3He;xeflTejibHocTb HH^pacTpyioypbi 3jxbhhh, B to xce BpeMH cymecTByioiime 
10 flHcneTHepcKHe CHcreMbi 3naHHii He npe,zjycMaTpHBaK>T KOHTpojib 3a o6opyaoBaHHeM b 
OTCTaTOHHOM o6i>eMe ? 6a3HpyiOTCH 9 Kan npaBHJio, Ha 3JieMeHTHoft 6a3e c hh3koh 
HMejKHocTbio, He o6ecneHHBaioT aHajiH3 coctohhhm o6opy,aoBaHHJi h nporH03HpoBaHHfl 

OTKa30B. 

ycTpaHeHHe nepeHHCJieHHbix Bbmie He^ocTancoB bo3mohcho c noMombio 
15 TexHOJioraH nocrpoeHHfl CTpyioypHpoBaHHbix chctcm MOHHTopHHra h ynpaBJieHim 
HHMceHepHbiM o6opywBaHHeM 06-beicroB. OcHOBHbie npHHimnbi 3toh TexHOJioraH 
cjie^nyiomHe: Hcnojib30BaHHe cahhoh cTpyiciypHpOBaHHOH Ka6ejibHOH ce™ 3#aHH5i, 
co3aaHHe cTpyKTypupoBaHHOH HepapxH^ecKofi chctcmbi ynpaBJieHHH h cSopa 
HH^opMauHH, KOHqeHTpauHH h pacnpcaejieHHe KHcf>opMaiiHH b cootbctctbhh c 
20 noTpeoHocTHMH h noJiHOMOHH^MH, KOMiuieKCHas aBTOMaTH3auHH yneTa H 06pa60TKH 
HH<i)opMauHH, HHTerpauHJi c aBTOMaTHHecKHMH cHCTeMaMH ynpaBjieHHH BepxHero 
ypoBHH h HH^opMauHOHHbiMH CHCTeMaMH b KanecrBe HH<J)opMauHOHHoro areHTa, 

npHMeHeHHe o6opy,ZJOBaHHfl HHHteHepHblX CHCTeM CO BCipoeHHblMH 4>yHKUH*MH 
MOHHTOpHHra H ynpaBJieHHfl, yHH<|)HKaUH5I oSopyaOBaHHH H HH(}>OpMaUHOHHOrO 

25 o6ecneHeHHH, THnH3au«H npoeKTHbix peineHHH. 

BcjiewTBHe Toro, hto <J>yHKiiHOHHpoBaHHe HHaceHepHbix chctcm 3£aHHJi 

B3aHMOCBH3aHO - COCTOflHHe 0£HOH HHJKeHepHOH CHCTCMbl BJIHHeT Ha COCTOHHHe flpyTOH 

• ajiMHHHCTpaTop 3^aHHH h cjiy^c6bi 3KcnjiyaTauHH mojitkhu HMeTb Heo6xoj[HMyK) 

HH(|)OpMaUHK> O CMe^CHblX HH3KCHepHBIX CHCTeMaX. HH<J)OpMaUHH O COCTOKHHH 

30 h HHceHepHbix chctcm Hy^cHa Taioice amviHHHCTpaTopaM J1BC 3,aaHHH h apyrax 
HH^opMauHOHHbix chctcm. b tom HHCJie cocTaBJiflJomHX TexHOJiorHHecKHH npouecc 
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OpraHH3aUHH, HaXOflflmHXCfl B 3/U1HHH. CTpyKTypHpOBaHHe HH(|)OpMaUHOHHbIX nOTOKOB 

b CHCTeMe no3BOJifleT coKpaTHTb noTpe6HOCTH b nponycKHOM cnoco6HOCTH KaHanoB 
nepe^aHH HH(j>opMauHH, a tbktkq HaH6ojiee 34>4>eKTHBH0 bohth b HH^pacTpyioypy 
ynpaBJieHHfl 3,aaHHeM h opraHH3aiiHHMH, HaxonamHMHca b hcm. 
5 HepapxHnecicaa cTpyKTypa c6opa HH4>op\iauHH h ynpaBJieHHfl chctcmbi 

MOHHTopHHra h ynpaBjieHHa no3BOJiaeT HHTerpnpoBaTb CTpyiciypHpoBaHHyio CHCTeMy 

MOHHTOpHHra H ynpaBJieHHJI C JXpyrHMH aBTOMaTH3HpOBaHHbIMH H HH(J)OpMaiIHOHHbIMH 
CHCTeMaMH B COCTaBe CHTyaUHOHHblX UeHTpOB pa3JIHHHOrO ypOBHH. 

KoMnjieKCHaa aBTOMaTH3aiiHH yneTa h o6pa6oTKH HH<|>opMauHH no3BOJweT 
10 HCKJiiOHHTb oiiih6kh nepcoHana h noBbiCHTb o6myio HaaeacHocTb 4>yHKUHOHHpoBaHHJi 

HHHCeHepHblX CHCTeM. 

FIpHMeHeHHe oGopy^OBaHHjl HHHCeHepHblX CHCTeM CO BCTpOeHHblMH 

4>yHKUHHMH MOHHTopHHra h ynpaBJieHHH n03BOJMeT ynpocTHTb co3,aaHHe CHCTeM 
MOHHTopHHra h ynpaBJieHHH, nojiywrb KOMruieKCHyio HH<i>opMauHK> 06 oGopyaoBaHHH, 
15 a Taioice oojierwrb nHarHocTHKy oGopyntoBaHHH. 

y HH(j) HKaillUI oGopyjDlOBaHHH MOHHTOpHHra n03B0JIfleT CHH3HTb 

3KcnjiyaTauHOHHbie pacxoflbi h cpoKH BOccTaHOBJieHHH pa6oTocnoco6HOCTH. 

H3BeCTHa CHCTeMa MOHHTOpHHra H ynpaBJieHHH aKTHBHblM HHHCeHepHMM 

o6opy,aoBaHHeM, cozxepaeamaH ueHTpajibHbift BbiHHCJiHTejibHbiH Moayjib c ycTponcTBOM 

20 BBOHa-BblBOiia, C KOTOpbIM nO KaHaJiaM HH(|)OpMaUHOHHOH CeTH CBH3aHbI .UaTHHKH 

KOHTpojm h/hjih H3MepeHHH h/hjih ynpaBJieHHfl h ycipoHCTBa ynpaBJieHHfl y3JiaMH h 
arperaTaMH aicrHBHoro HHHceHepHoro o6opyflOBaHHH 3naHH^, npn 3tom yica3aHHbiH 
MO^yjib npe^CTaBJineT co6oh nporpaMMHpyeMyio KOMnbioTepHyio cepsepHyK) CTaHUHio c 
4>yHKUHHMH b cooTBeTCTBHH c nporpaMMHbiM oGecneneHHeM ueHTpajiH30BaHHoro 
25 nojiyMeHHH no HH^opMauHOHHbiM KaHaJiaM b paMKax eflHHoro ceTeBoro npoTOKOJia 
aaHHbix MOHHTopHHra, o6pa6oTKH hx h BbmaMH ynpaBjmiomHx cHraajioB Ha ycTpoficTBa 
ynpaBJieHHH y3JiaMH h arperaTaMH HH^ceHepHoro o6opyaoBaHHH 3#aHHfl(CM. US, naTeHT 
No 5684374, G05B 13/00, ony6ji. 04.1 1.97). 

Oco6eHHOCTbK) ZISHHOH CHCTeM bl JIBJIfleTCfl TO, HTO BCe ^aTHHKH KOHTpOJIfl H 

30 ynpaBJieHH^ h ycrponcTBa ynpaBJieHHH HenocpeacTBeHHo noflKjnoneHbi k KOHTpojuiepy 

BBOJia-BMBOJia KOMnbKDTepHOH CepBepHOH CTaHUHH. KOTOpblH HBJIHeTCfl eflHHCTBeHHbIM 
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ueHTpajibHtiM. Taicafl cHCTeMa onpaBaaHa misi HeSojiburax no njiomajjH noMemeHHH 
hjim 3naHHH, b KOTopux yxa3aHHbie ziaTHHKH hjih ycTpOHCTBa pacnojio)KeHbi B 
HenocpeacTBeHHOH 6jih3octh ot KOHTpojuiepa. ripH 3HaHHTCJii>HOM y^aneHHH aaTHHKOB 
ot KOHTpojuiepa Heo6xo^HMO ocymecTBjiHTL npoKJiaj^Ky KaSejieii 6ojibinoH zuiHHbi, hto 
5 He Bceraa skohomhhcckh onpaBaaHHo. Rjw 3mhhh 6ojibmoH 3TaacHocTH h 
HacwmeHHOCTH pa3JiHHHbiM HHMceHepHbiM ooopy^oBaHHeM Taicaa cxeMa cncTeMbi 
MOHHTopimra h ynpaBJieHHH 3thm o6opy,noBaHHeM npHBO,mrr k vcjio^khchhio caMOH 
cxeMbi. noHBJieHHio TpyaHocTen ee HajiamcH h npoKJiaaioi, HenocTaTOHHOH nponycKHOH 

CnOC06HOCTH H OTCyTCTBHK) nOMepMCHBaiOIUHX npHJTO>K6HHH , yCTpaHHIOlUHX 3TH 
10 He^OCTaTKH. 

H3BecTHa CTpyKTypHpoBaHHa5i cncTeMa MOHHTopHHra h ynpaBJieHHH 
HHHceHepHbiM o&opy/jOBaHHeM o6i>eKTa, npeHMymecTBeHHO MHoro3Ta3KHoro 3,aaHHH, 
coaep^ainaa ijeHTpajibHbiH BbiHHCJiHTejibHbiH Moayjib c ycTpoiicTBOM BBoaa-BbiBoaa, c 

KOTOpbIM no KaHaJiaM HH(|)OpMaUHOHHOH CeTH CBJOaHbl flaTHHKH KOHTpOJM h/hjih 

15 H3MepeHHH h/hjih ynpaBJieHHH h ycTpoficTBa ynpaBJieHHH y3JiaMH h arperaTaMH 
HH^ceHepHoro o6opyaoBaHHH 3aaHHa, npn_3TOM yica3aHHbiH Mo^yjib npe^cTaBJuieT co6oh 
nporpaMMHpyeMyio KOMnbKyrepHyio cepBepHyio CTamjHK) c 4>yHKiiHJiMH b cootbctctbhh 
c nporpaMMHbiM o6ecneneHHeM ueHTpajirooBaHHoro nojiyneHHH no HH^opMauHOHHbiM 
KaHanaM b paMKax eflHHoro ceTeBoro npoTOKOJia aaHHbix MOHHTopHHra, o6pa6oTKH hx h 

20 BbmaHH ynpaBJiKiomHX cnrHanoB Ha ycrpoHCTBa ynpaBJieHH^ y3JiaMH h arperaTaMH 
aKTHBHoro HH^eHepHoro o6opyziOBaHHfl 3jxannsi (cm. DE, 3aaBica Jfe 4125839, 
G05B 15|00, ony6ji. 04.02.93). 

£aHHa* CHCTeMa HMeeT Te ace HeaocTaTKH, hto 6buiH onncaHbi paHee. ripn 
3Tom, 6yxyHii cnpoeKTHpoBaHHOH jsjiz npHMeHeHHH b 3AaHHflx, naHHaa CHCTeMa He 

25 yHHTbmaeT 4>aKTop yaajieHHOcra ycTpoficTBa BBoaa-BbiBoaa ueHipajibHoro 
nporpaMMHpyeMoro cepBepHoro ycTpOHCTBa ot MecTa pacnojioaceHHa aaTHHKOB hjih 
ycTpOHCTB ynpaBJieHHH arperaTaMH h y3JiaMH HH^ceHepHoro o6opy#OBaHHJi. B naHHOH 
CHCTeMe, HanpHMep, npn Hcnojib30BaHHH KanecTBeHHbix ceTeBbix Ka6ejiefi AN&T 
SYSTIMAX®SCS pa3pa6oTKH Lucent Technologies, MaKCHManbHaa ynajieHHOCTb 

30 jjaTHHKa ot KOHTpojuiepa orpaHHHeHa 250 m. TojibKO b npeaejiax 3Toro paccTOHHHa 
o6ecneHHBaeTc« .nocTaTOHHO mnpoicas nojioca nponycicaHHa juisl TeMna nepe^ann 
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622 M6HT/C npH HH3KOH CTOHMOCTH H KOpOTKOH BOJIHe H3JiyHeHH53 (850 hm) h 
2,5 TGht/c npH HCnOJlI>30BaHHH ,ZUIHHHOBOJIHOBbIX H3JiyHaTejieii (1300 hm). HpaKTHKa 
noKa3biBaeT, mto HaHJiynuiHe pe3ynbTaTbi npn BbicoKOH Hajie>KHOCTH coxpaHeHHfl h 
nepe^aHH jxannhix nojiynaioTCfl Ha OTpe3Kax, He npeBbimaiomHX 100 m, hto kzk pa3 h 
5 HBJMeTCfl ycTaHOBJieHHbiM CTaH#apTOM. Ha paccTOHHHHx, 6ojibine yica3aHHbix, Taicafl 
cxeMa He aaeT Tpe6yeMoro pe3yjibTaTa b Hacra 3(|)(|>eKTHBHOCTH, KaqecTBa h tohhocth 
pa60TbI CHCT6MH MOHHTOpHHra h ynpaBjieHHH. 

B HacToamee BpeMH ceTeBbie chctcmbi kohtpojia h ynpaBJieHHa ocHOBbiBaiOTCfl 
Ha nepeflane He tojibko uh^poboh (tckctoboh) HH^opMauHH, ho h tojiocoboh h Bimeo- 
10 HH(J)opMauHH. J\nsi 3TpH uejm pa3pa6oTaHbi cooTBeTCTByioiuHe uinpoKonojiocHbie 
npHJio^ceHHH, TaKHe KaK MyjibTHMeflHa h nojiHOMacnrraoHbie uH<|)poBbie 
BH^eoKOH^epeHUHH. Hcnojib30BaHHe 3thx npHJio^ceHHH Tpe6yeT 3HaHHTejibHoro 
yBejiHHeHH^ ckopocth h oSteMa Tpa^HKa b jioicajibHbix h rjio6ajibHbix ce-rax. 

ECTeCTBeHHO, HTO RJUL CKOpOCTHOH nepe^aHH CJIO^KHOH UH(j)pOBOH KOM6HHHpOBaHHOH 

15 HH^opMaiiHH ceTesbie KaGejiH aojiHCHbi 6biTb cnpoeKrapoBaHbi TaK, HTo6bi HCKJiiOHHTb 
noTepH cHraajia no jxmme npoBoaKH. 

npaKTHKa noKa3biBaeT, hto ^aHHbiH cjiohchmh carHaji noaaepacHBaeTCfl 
annapaTHO h nporpaMMHO c 3a#aHHOH tohhoctbio h CKopocTtio nepeaaHH Ha OTpe3Kax 
Ka6ejibHOH nposoaKH 100 m. CooTBeTCTBeHHO, zuih 3aaHHH c pa3BHTOH njioma^bio H 

20 pa3HO(^yHKUHOHajibHbiM HH^ceHepHbiM o6opynoBaHHeM, pa3HeceHHbiM no 3toh 
nnomaan, cxeMa cncTeMbi MOHHTOpHHra h ynpaBJieHHfl 3thm ooopyaoBaHkeM b nacra 
KOMnoHOBKH h pa3MemeH*ui arperaTOB jxojdkhsl 6biTb nouHHHeHa ycjiOBHio coxpaHeHHJi 
hjihh Ka6ejibHbix OTpe3KOB cera. 

PacKpbiTne n3o6peTenitfl 

25 HacToamee H3o6peTeHHe HanpaBjieHO Ha peuieHHe TexHHHecKoii 3aaanH no 

ycTpaHeHHio yKa3aHHbix HeaocrraTKOB h co3aaHHio Taicon CTpyiaypHpoBaHHOH cncTeMbi 
MOHHTOpHHra h ynpaBJieHHfl HHHceHepHbiM o6opy^OBaHneM oGteicra, npeHMymecTBeHHo 
MHoro3TaacHoro 3.aaHHa, KOTopaa no3BOjmjia 6bi, Hcnojib3y5r ycTaHOBjieHHbie 

COOTBeTCTByiOmHM CTaH^apTOM OrpaHHMeHHOH HJIHHbl KaSeJIH CeTeBOH npOBOflKH, 

30 o6ecneHHTb nojiHbifi MOHHTopHHr h ueHTpajiH30BaHHoe HaaeacHoe ynpaBJieHHe BceMH 
HHMceHepHbiMH cHCTeMaMH >KH3Heo6ecneneHHfl 3,naHHH, xapaKTepH3yK>meroca 
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6oJIbIHHMH nJlOlUaMMH H 3TZ15KH O CTbK) H p33BHTE>IMH pa3HO(})yHKUHOHaJIbHbIMH 

KOMnjieKcaMH o6opyaoBaHHH. ^ocraraeMbiH JnpH 3tom tcxhhhcckhh pe3yjibTaT 
3aKJiK)HaeTCfl b yjiyHiueHHH SKcnjiyaTauHOHHBix KanecTB h 3(|)(|)eKTHBHOCTH chctcmm 
MOHHTOpHHra h ynpaBJieHHH, Bbipa>KaiomHxcH b noBbinieHHH oSmefi Hajxe^cHOCTH 

5 4>yHKUHOHHpOBaHH5I HHDKeHepHblX CHCTCM 3#aHHH. 

YKa3aHHbiH TexHHMecKHH pe3yjibTaT nocraraeTCH TeM, mo CTpyicrypHpoBaHHaH 
CHCTeMa MOHHTopHHra h ynpaBJieHHH HH^ceHepHbiM oSopyaoBaHHeM o6i>eKTa, 
npeHMymecTBeHHO MHoroaxaacHoro 3xuihhh, co^epacamaH ueHTpajibHbiH 

BblHHCJIHTeJIbHblH MOflyjIb C yCTpOHCTBOM BBOtfa-BblBOHa, ROTHUKH KOHTpOJIH H/HJIH 

10 H3MepeHHH h/hjih ynpaBJieHHH h/hjih ycTpoHCTBa ynpaBJieHHH y3JiaMH h arperaTaMH 
HHHceHepHoro o6opyaoBaHHH 3flaHHH, npn 3tom yica3aHHbiH MOjsyjih npeacTaBJiHeT co6oh 
nporpaMMHpyeMyio KOMnbiOTepHyio cepBepHyio CTaHUHio c 4>yHKiiHHMH b cootbctctbhh 
c nporpaMMHbiM ooecneneHHeM ueHTpajiH30BaHHoro nojiyneHHH no HH^opMauHOHHbiM 
KaHanaM b paMKax ejopiHoro ceTeBoro npoTOKOJia aaHHbix mohhtophh ra, o6pa6oTKH hx h 

15 BbmaHH ynpaBJunomnx CHraajiOB Ha ycnpoHCTBa ynpaBJieHHH y3JiaMH h arperaTaMH 
HjraeHepHoro oSopyaoBaHHH 3aaHHH, CHa6^ceHa KompojuiepaMH, noaKJiiOHeHHbiMH no 
cxeMe «3Be3^a» k ycTponcTsy BBoaa-BbiBoaa ueHTpanbHoro BbiHHCJiHTejibnoro Moayjin, 
npn 3tom k Ka^caoMy KOHTpojinepy nocjiejjOBaTejibHo noflmiioHeHbi MoayjiH yuajieHHoro 
BBoaa-BbiBOfla, k Ka^caoMy -H3 KOTopbix noacoeaHHeH cooTseTCTByioiuHH jxbthhk 

20 KOHTpojw h/hjih H3MepeHH* h/hjth ynpaBJieHHH h/hjih ycrpofiCTBo ynpaBJieHHH 
KOHKpeTHbiM y3JiOM hjih arperaTOM HHxceHepHoro o6opy;*oBaHHH 3namvL, h no KpaHHeiL 
Mepe ojihoh jionojiHHTejibHOH kom nbiOTep h o h cTaHunen, npn 3tom nocjie^HHH cbohm 
MO/jyjieM BBOjia-BbiBo^a cBH3ana c cooTseTCTByiomHM KOHTpojuiepoM ;uih oSecneneHHH 
b cootbctctbhh c nporpaMMHbiM oeecneneHHeM JioicajibHoro MOHHTopHHra _h 

25 ynpaBJieHHH y3JiaMH h arperaTaMH no KpaflHen Mepe ootoh 4)yHKixHOHajii>Ho 
caMocroHTejibHOH qacra HHHceHepHoro o6opynoBaHHH 3^aHHa. 

ripn 3tom. k KaacaoMy KOHTpojuiepy nonKJiioHeHbi Mcnyjin yaajieHHoro BBoaa- 
BtiBOiia, c KOTopbiMH cBH3anbi yKa3aHHbie ziaTHHKH hjih y cTp o h ctb a ynpaBJieHHH, 
OTHOcainHecH k y3JiaM h arperaTaM no KpanHen Mepe oahoh 4)yHKUHOHajibHO 

30 caMOCTOHTejibHOH nacTH HH^ceHepHoro o6opy^OBaHHH 3,aaHHH, a 4)yHKUHOHajn>Ho 
caMOCTOHTejibHan nacTb HH^ceHepnoro o6opyaoBaHHH 3uaHn% npeacTaBjineT co6oh y3Jibi 
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h arpera™ jiH(|)TOBoro oSopyzioBaHHH 3flaHH*i. hjih HacocHoro o6opy£OBaHHfl, hjih 
TenjiOBoro nyHi^Ta, hjih chctcmb>i ajieKTponHTaHHH. 

^aTHHKH h ycTpoflcTBa ynpaBJieHHii, pa6oTaiomHe b pencHMe Bbmann 
HH^opMaiiHOHHbix CHraajioB, otjihhhbix ot npoTOKOJia Q6men cera, ncmoiiOHeHbi K 
5 cooTBeTCTByiomeMy KOHTpojuiepy nepe3 KOHBepTep npeo6pa30BaHHH ,aaHHbix oaHoro 
ceTeBoro npoTOKOJia b aaHHbie ixpyroro ceTeBoro npoTOKOJia. 

CncTeMa noflioiioHeHa k KOMnjieKcy hctohhhkob 6ecnepe6oHHoro nHTaHHfl, 
hto no3BOJiaeT o6ecne™Tb xcHBynecTb chctcmbi b ycjiOBHHx bo3momchbix nepeGoeB 

3JieKTp0nHTaHHH. 

10 KoHTpojuiepbi MoryT 6biTb pacnojio^ceHbi b MecTax pa3MemeHHfl 

KOMMVHHKauHOHHbix y3jioB noflcoe^HHeHHH HH^ceHepHoro o6opy^oBaHHa 3JiaHH« K 
o6mefl cHCTeMe ajieicrpoiiHTaHHfl. 

B KanecTse jx&thvlkob KOHTpojm h H3MepeHHH Moryr 6biTb Hcnojib30BaHbi 
rscthrku cooTBeTCTBeHHo yposHJi, pacxoaa, TeMnepaTypbi, aaBJieHHJi, a b KanecTBe 

15 ^aTHHKOB ynpaBJieHHH Hcnojib30BaHbi HH^paicpacHbie aaTHHKH, ^OTOziaTHHKH, TenJioBbie 

XtaTHHKH. 

YcTpOHCTBa ynpaBJieHHfl npeacTaBjiaioT co6oh cepBonpHsonbi hjih npHBoabi c 
4)yHKUHen peajiH3auHH fleacTBHJi no cHraajiy ^aTMHKa, npn 3tom yKa3aHHbie npHBOiibi h 
cepBonpHBoabi Moryr npeacTaBJiHTb co6oii MexaHH3Mbi ynpaBJieHHJi nojiOMceHHeM 

20 »CaJIK)3eH HJIH CTBOpOK OKOH, yCTpOHCTBa HHCTaHUHOHHOrO GTKpbIBaHH^-3aKpbIBaHH5T 
/XBepeH HJIH BKJIK)HeHH5I-BbIKJIK)HeHHfl OCBemeHHfl. 

YKa3aHHbie npH3HaKH 5IBJI5IIOTCJI CymeCTBCHHblMH H B3aHMOCBJI3aHbI MOKZty 

co6oh c o6pa30BaHHeM ycTOHHHBOH coBOKynHOCTH cymecTBeHHbix npH3HaKOB, 
^ocTaTOHHOH turn nojiyneHHJi Tpe6yeMoro TexHHHecKoro pe3yjibTaTa. 
25 TaK, noAKJUoneHHe KOHTpoJiJiepoB no cxeMe HepapxHHecicoH 3Be3^bi k 

ycTpoHCTBy BBOna-BbiB0,aa ueHTpaJibHoro BbiHHCJiHTejibHoro Moayjia no3BOJineT npn 

HCnOJIb30BaHHH Ka6eJIbHbIX OTpe3KOB OrpaHHHeHHOH flJIHHbl 06eCneHHTb nOCTOHHCTBO 

napaMeTpoB npoxo^eHHJi CHraajioB no 3THM OTpe3KaM npH coxpaHeHHH cxeMbi cb«3h 
ueHTpanbHoro Moayjia c MozjyjiHMH yaajieHHoro BBoaa-Bbisona, k kotopmm nonionoHeHbi 
30 naTHHKH h ycTpoflcTBa ynpaBJieHHJi. ripn 3tom Ka^zibin KOHTpojuiep mohcho 
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pacnOJIO^CHTb B KOMMyHHKailHOHHOM y3Jie Ha OTZieJIbHOM 3Ta*Ce H iJOnOJIHHTeJIbHOH 

npoBo^KOH cBraaTb HMeiouneecfl Ha 3tom 3Ta^ce o6opy,aoBaHHe. 

KpaTKoe ouiicaiiiie Mep i e^Keii 
CymHOCTb H3o6peTeHHH noacHJieTCH nepTexcoM. 
5 Ha 4>Hr. 1 npefleraBJieHa 6noK-cxeMa CTpyicrypHpoBaHHOH chctcmw 

MOHHTopHHra h vnpaBJieHHH HH^ceHepHbiM o6opy^OBaHHeM o6i>eKTa b nnjie 3aaHHH. 

JlynrnHH eaptianT ocymecxBJieHHn H3o6peTeHHfl 
HacToamee H3o6peTeHHe noacHHeToi KOHKperabiM npHMepOM, KOTopbiH, 
OOTaKo, He HBjraeTCH eziHHCTBeHHO bosmohchbim, ho Hanrajrao aeMOHCTpnpyeT 
10 bo3momchoctb #0CTH>KeHHa Tpe6yeMoro TexHHnecKoro pe3yju>TaTa. 

CTpyKTypHposaHHafl CHCTCMa MOHHTopHHra h ynpaBJieHHH HH>KeHepHbiM 
o6opy^oBaHHeM o6i>eKTa b Bime MHorosTa^CHoro 3^aHH5i ((J)Hr. 1) BioiiOHacT b ce6a 

UeHTpaJIBHBIH BLTHHCJIHTeJIBHblH MOJ^yJIbl C yCTpOHCTBOM BBO^a-BblBO^a 2. 3tot MOJ^yJIb 

npe^cTaBjmeT co6oh nporpaMMHpyeMyio KOMnbKvrepHyio cepBepHyio eraHUHio 3 c 

15 4>yHKUHflMH b cooTBeTCTBHH c nporpaMMHbiM oSecneneHHeM ueHTpajiH30BaHHoro 
nojiyneHHfl no HH(|)opMauHOHHbiM KaHajiaM b paMKax ejumoro ceTeBoro npoTOKOJia 
uaHHbix MOHHTopHHra, o6pa6oTKH hx h BbmaHH ynpaBjmomnx CHraajiOB Ha ycTpoficTBa 
ynpaBjieHra y3JiaMH h arperaTaMH HH^ceHepHoro oSopyaoBaHHJi 3#aHHJi. CepBepHaa 
CTaHUHH BKJiioHaeT TaK3Ke b ce6a pe3epBHbiH cepBep 4. 

20 B KanecTBe nporpaMMHpyeMOH KOMnbiOTepHOH cepBepHOH eraHUHH mojkho 

Hcnojib30Barb cTaHUHio, onHcaHHyio b DE, Nq 4125839, US, M> 5684374 hjih CTaHiiHH 
ceMeHCTBa AlphaServer Kopnopaunn DIGITAL (cm. npocneKT Kopnopamm DIGITAL 
«CeMeflcTBO AlphaServer, 1997). 

B KanecTBe nporpaMMHoro o6ecneHeHHJi c 3aaaHHbiMH fyyHKu&SLMit 

25 Hcnojib3yeTCH nporpaMMHoe o6ecneneHHe na 6a3e naiceTa Citect (cm. npocneKT « Seize 
the Power» KOMnaHHH Ci Technologies Pty Limited, nocBameHHbin nporpaMMe 
Citect 5 version, 1997). Citect npeacTaBjujeT co6oh AHcneTHepcKyro ynpaBJunomjoo 
nporpaMMV c pa3rpaHHHeHHeM nojiHOMOHHH. riaiceT nporpaMMHoro o6ecneHeHH« 
Citect npeaHa3HaneH zuih BH3yajibHoro oTo6pa»ceHHH o6beKTa aBTOMara3auHH. 

30 IlporpaMMa no3BOJuieT npocMaTpHBaTB b OTHaMHHecKOM pe^cHMe coctoahha 
Bcex cHCTeM h y3JiOB aBTOMaTH3auHH, a Taioice 4>opMHpoBaTb ynpaBJi^K>mHe 
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B03ACHCTBHK. riaKCT CiteCt n03BOJlfleT (|)OpMHpOBaTb OTHeTHyiO AOKyMeHTaUHK) H 

BbiBcaHTb ee Ha npHHTep, npoH3Bo,zuimHH pacnenaTKy b 3aaaHHoe BpeMfl hjih nepe3 
3ajiaHHBie npoMOKyncn bp&mchh. Hcnojib3y*i rpa<J)HHecKHH pe^aKTop moxcho co3#aBaTb 
Ha 3KpaHe OTcnjiea KapTHHKH (BHjaeoKaztpbi), KOTopbie 6yflyr OTo6pa^caTb <|)H3HHecKHe 
5 npoueccbi, npoHcxo/iamHe b peajibHbix oG-beicrax h Heo6xoziHMbie juw kohtpoji* 
oneparopoM. riporpaMMa no3BOJiaeT onepaTopy Ha6jnoiiaTb 3a TeicyinHMH 3HaHeHH«MH 
KOHTpojinpyeMbix napaMeTpoB, coctohhhhmh aBapHHHbix h apyrax o6-beKTOB, 
ocymecTBJiHTb pyHHoe ynpaBJieHHe, H3MeHflTb K03<j)4>HUHeHTbi peryjrapoBaHHH h t.,h. 
YnpaBJieHHe o6i>eKTOM aBTOMannaiiHH ocymecTBJiaeTcji MaHHnyjiKTopoM rana «Mbinib», 
10 c 4>yHKUHOHajibHOH KJiaBHaTypbi, co CTaHnapTH o h KJiaBHaTypbi hjih co cneiiHanbHoro 
nyjibTa ynpaBJieHHH. 

K ycTpoficTBy 2 BBo,ua-BbiBO,ua ueHTpajibHoro BbiHHC JiHTe jibho ro Moayjm no 
cxeMe nepapxHHecKOH 3Be3#bi (3Be3,zja ihhh) hjih no cxeMe (rpynne) uihh nonKjuoneHbi 
KOHTpojmepbi 5, b 4>yHKUHio KOToporo bxoott ocymecTBjieHHe npoijecca o6MeHa 

15 ^aHHbiMH h npeo6pa30BaHHH aaHHbix no o^HOMy npoTOKOJiy b aaHHbie no apyroMy 
npoTOKOJiy. K KaamoMy KOHTpojuiepy nocjieaosaTejibHO hjih no cxeMe HepapxHHecKofi 
3Be3,m>i noiucjuoneHbi mo^jih 6 y^ajieHHoro BBoaa-BbiBozia, k Ka^moMy H3 KOTopbrx 
noflcoez^HHeH cooTBeTCTByiomHH xaxHHK kohtpojia h/hjih H3MepeHHJi h/hjih ynpaBJieHHe 
h/hjih ycTpoHCTBO ynpaBJieHHe KOHKpeTHbiM y3JiOM hjih arperaTOM HHHceHepHoro 

20 oGopyaoBaHHH 3#aHHfl. KoHTpojuiepbi pacnojioHceHbi b Mecrax pa3MemeHH*i 

KOMMyHHKaUHOHHblX y3JIOB 7, nO^KJIIOHeHHblX K UeHTpaJIbHOMy KpOCCy 8 CHCTeMbI 

ueHTpajiH30BaHHoro nHTaHHfl h 6jioicaM 9 aBTOHOMHoro ynpaBJieHHe HHaceHepHbiM 
o6opy,noBaHHeM no cxeMe HepapxH^ecKOH 3Be3flbi (no Bonpocy noaiaiioHeHHfl 
oSopy^oBaHHH no -cxeMe «HepapxHHecicoH 3Be3Hbi» cm. npocneKT <|>HpMbi Lucent 

25 Technologies «AN&T SYSTIMAX®SCS. PeKOMeHflauHH no iuiaHHpoBaHHio npOBOjucn 
H3 MeflHbix h onTHHecKHX Ka6ejieH», crp. 3, 1996). 

B KanecTBe KOHTpojuiepa 5 mohcho ncnojib30BaTb MHoroKaHajibHbiH 
KOHTpojniep, onncaHHbiH b US, N° 5684374 (no3. 16), H3BecTHbiH nojx Ha3BaHHeM 
«IMC S Class Compact», BbinycicaeMbiH KOMnaHHen Allen-Bradley Company, US, hjih 

30 KoHTpojuiepbi cepHH AC 31 KOHuepHa ABB (cm. npocneicr KOHuepHa ABB «AC 31 
a new opening for automation)), 1998, crp. 1-23). B 3tom xce npocneicre KOHuepHa ABB 
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npeacTaBJieHBi MO^yjiH (KOHTpojuiepu) yaajieHHoro Bso^a-BbiBo^a, KOTopbie MoryT 6brrb 
Hcnojib30BaHt>i b KanecTBe Monyjiefi 6 yaaiieHHoro BBoaa-BbiBo^a b paMKax HacToamero 
H3o6peTeHH^. 3th KOHTpojuiepbi coziep^caT nporpaMMHbie h annapaTHbie cpeacTBa juisi 
opraHH3auHH npoqecca o6MeHa zjaHHbiMH c aBTOHOMHbiMH cncTeMaMH/ hmckmiihmh 
5 nocjieAOBaTejibHbiH HHTepc[>eHC. 

KOHTpojuiepbi 5 o6i>eanHeHbi no niHHe MODBUS (cm. paHee yica3aHHbiH 
npocneKT KOHijepHa ABB;' crrp. 5). 06i>e;mHeHHe jsioaceT npoxoOTTb no 
4>yHKUHOHajibHOMy hjih TeppHTOpnajibHOMy npH3Haicy. 06mee hhcjio uihh 3aBHCHT ot 
KOJinnecTBa nopTOB ycTpoficTsa CBH3H c cepBepoM. MojtyjiH 6 ya&aeHHoro BBoaa-BbiBoaa 
10 no^KJnoneHbi k cooTBeTCTByiomeMy KOHTpojinepy 5 nocjie^oBarejibHo hjih no cxeMe 
HepapxHHecKon 3Be3^bi no uihhc CS 31BUS (cm. paHee yica3aHHbiH npocneKT KOHiiepHa 
ABB, cTp. 12, 13). 

OpHMeHHTeJIbHO K MH0r03Ta2CHOMy 3flaHHK), Ha KaJKilOM 3Ta3Ke KOToporo 

pa3MemeHbi KOMMyHHKaimoHHbie y3Hbi cbh3h cHCTeMbi ueHTpajirooBaHHoro nHTaHHH h 
15 6jiokh aBTOHOMHoro ynpaBJieHHH HH^ceHepHbiM o6opyaoBaHHeM, pa3MemeHHbiM Ha 
cooTBeTCTByiomeM 3Ta^ce, KOHTpojuiepbi pacnojiaraioTCH b MecTax pa3MemeHHa 3thx 
KOMMyHHKauHOHHbix y3JiOB- 3to no3BOJiaeT npoH3BO^HTb no3TaacHoe no^KJiioHeHHe 
^aTHHKOB KOHipojui h /hjih H3MepeHHH h /hjih ynpaBjieHHH h ycTpoficTB ynpaBJieHHH TeM 
HH^ceHepHbiM ooopynoBaHHeM, KOTopoe HMeeTca Ha 3tom 3Ta>Ke. 
20 B KanecTBe ^aTHHKOB kohtpojiji 1 0 h/hjih H3MepeHHfl 1 1 Hcnojib30BaHbi 

naiHHKH cooTBeTCTBeHHo ypoBHH, pacxo^a, TeMnepaTypbi, jxbbjichhsl h zip., b 4>yHKiiHio 
KOTopbix b cooTBeTCTBHH c hx KOHCTpyKiiHcfl 3ajioaceHO naccHBHoe perHCTpnpoBaHHe H 
OTpa^ceHHe b toh hjih hhoh 4>opMe TeKymero KOHKperaoro napaMexpa. 

B KanecTBe aaTHHKOB ynpaBJieHHJi 12 Hcnojib30BaHbi HH^paKpacHbie flarraiCH, 

25 4>OTOZ*aTHHKH, TenJIOBbie JjaTHHKH, KOTOpbie OTHOCflTCH K KaTeropHH yCTpOHCTB, 

H3MeHeHHe coctohhhh KOTopbix Mo^ceT 6biTb Hcnojib30BaHO b KanecTse ynpasjunomero 
cnraajia jxjia BKjnoHeHHH hjih otkjhohchhh KaKOH-jin6o CHCTeMbi hjih ycTpoiicTBa. Uor 

CHCTeMaMH HJIH yCTpOHCTBaMH B flaHHOM CJiyHae nOHHMaiOTCfl TaKHe H3 p^^a H3BeCTHbIX 5 
KaK, HanpHMep, CHCTeMa nO^CapHOH CHrHaJIH3aUHH, CHCTeMa KOHJIHUHOHHpOBaHHH HJIH 

30 BeHTHJiHpoBaHHfl noMemeHHJi no cnrHajiy aaTHHKa 3aiibuieHHOcTH. 
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riofl ycTpoficTBaMM ynpaBJieHHfl 13 noHHMaioTCfl cepsonpHBOiibi hjih npHBOflbi c 
<J)yHKUHeH peariH3aiXHH xxchctbux no CHrHany jxsmmKSL. YKa3aHHbie npHBOflbi h 
cepBonpHBOABi MoryT npeflCTaBJurrb co6oh MexaHH3Mbi ynpaBjieHHa nojio^ceHHeM 
^cajiK)3eH, ycTpoflcTBa zmcTaHUHOHHoro OTKpbiBaHHfl-3aKpbmaHHfl ABepen hjih 

5 BKJIK)HeHHfl-BbIKJlIOHeHHa OCBemeHKH. 

ECTeCTBeHHO, HTO HaCTb HCnOJIb3yeMbIX iiaTHHKOB HJIH yCTpOHCTB He MCttKeT 

6biTb Henocpe,ncTBeHHO b CHJiy CBoero KOHCTpyKTHBHoro hciiojihchhk no/uonoHeHa k 
cera hjih k MO^yjiio yaaJieHHoro BBoaa-BbiBOzia. B 3tom cjiynae Hcnojib3yioTC5i 
H3BecTHbie ceTeBbie a^anTepbi hjih ycrpOHCTBa nepeBO.ua/npeo6pa30BaHHH aHajioroBoro 

10 CHraajia b uh^POboh b paMKax npoTOKOJia oomeH cera. 

B co oTBeTCTBHH c HacToamHM H3p6peTeHHeM Kaunas jioKajibHaa HHHceHepHaji 
CHCTeMa, jmjunomascji 4>yHKUHOHajibHO caMOCTOHTejibHOH nacTbio HH^ceHepHoro 
o6opy^oBaHHM 3^aHH« h npeACTaBjunomaa co6oh y3Jiw h arperaTbi jiH^vroBoro 
o6opyAOBaHHH 3,aaHH5i, hjih HacocHoro o6opyAOBaHHfl, hjih TenjioBoro nyHicra, hjih 

15 CHCTeMbi 3JieKTponHTaHHK, hjih BeHTHJumnoHHoro o6opy,zjOBaHHH, npe^cTaBJi^eT co6oh 

3aKOHHeHHbIH MOJCyJIb, CnOC06HbIH 4>yHKUHOHHpOBaTb KaK aBTOHOMHO, TaK H B COCTaBe 

HacTOHmeft CHCTeMbi MOHHTopHHra h ynpaBJieHHH. Mo^yjibHoe nocTpoeHHe 
o6ecneHHBaeT MaKCHMajibHyio rnSKOCTb h MCHBynecTb CHCTeMbi b uejiOM. KaambiH 
Moziyjib coaepacHT b cBoeM cocTase nepBHHHbie ziaTHHKH h HcnojiHHTejibHbie 

20 ycTpoiicTBa, a Taioice ycTpOHCTBa 14 corjiacoBaHHH cnrHajiOB nepBHHHbix aaTHHKOB c 
BxoziaMH KOHTpoJiJiepoB 5 hjih MOjiyjiefi 6 yaajieHHoro BBO^a-Bbmo^a. 

ripn 3tom b CHCTeMe MOHHTopHHra h ynpaBJieHHH k KaacaoMy KOHTpojuiepy 
Moryr 6brrb noaicriioHeHbi Moayjin yaarieHHoro BBoaa-Bbracaa, c KOTOpbiMH cBH3aHbi 
nepBHHHbie aaTHHKH hjih ycTpoficTBa ynpaBJieHHfl, oTHOCfliUHeca k y3JiaM h arperaTaM 

25 no KpaHHeii Mepe ootoh <J>yHKiiHOHajibHO caM o CTOjrre ji b h o h nacTH HHMceHepHoro 
o6opyAOBaHH^ 3^aHHH. 

JJjih o6ecneneHH5i b cootbctctbhh c nporpaMMHbiM o6ecneneHHeM Citect 
jiOKajibHoro aBTOHOMHoro MOHHTopHHra h ynpaBJieHHK y3JiaMH h arperaTaMH no 
KpaftHefi Mepe ozihoh 4>yHKUH0HaJibH0 caMOCTOirrejibHOH nacTH aKTHBHoro HH^ceHepHoro 

30 o6opynoBaHH5i 3^aHHH k KOHKpeTHOMy Bxo^y KOHKperaoro KOHTpojuiepa no^ioiiOHaieTCH 
no KpaHHen Mepe oaHa aonojiHHTejibHaa KOMnbiOTepHaa CTaHUHH 15. npn 3tom 
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nocjie^H^ cbohm Moziy^eM BBoaa-BbiBo^a cBjrcaHa BbmeJieHHbiM KaHajiOM c 

COOTBeTCTByK>mHM KOHTpOJI^epOM. CTaHIXHH 15 nOZTKJIIOHeHa no JIOKaJIbHOH 

KOMnbioTepHofi ce™ 16 k ueHTpajibHOMy BbPmcjiHTejibHOMy Mojjyjiio. Taicafl CB#3b 
no3BOJweT onepaTopy ueHTpajibHoro KOMnbioTepHoro BbiHHCJiHTejibHoro Mopynx 
5 nepeaaBaTb nacTb HH(J>opMaixHH Ha craHUHio 15 c TeM, HTo6bi onepaTop 3toh CTaHUHH 
KOHTponnpoBaJi b aBTOHOMHOM pe^cHMe pa6oTy y3JiOB k arperaTOB o6opy^OBaHH5i 
oxaenbHoro HHMceHepHoro MOjxyjw. 

^onoJiHHTejibHbie KOMnbioTepHbie CTaHUHH CBH3aHbi Me^my co6oh no cxeMe 
HepapxHMecKOH 3Be3,m>i no HH^opMaunoHHbiM KaHanaM (hjih HH<|)opManHOHHOMy 
10 KaHany) nepe3 CTaHflaprabie KOHnempaTopbi noKajibHbix BbiHHCJiHTejibHbix ceTefi, 
Koropbie ycTaHOBJieHbi b BbinejieHHbix KaHajiax KOHTpoJUiepoB 5. 

YKa3aHHbiMH cTaHUHHMH 15 Mo^ceT 6brrb ocHameHa Ka^caan 4>yHicnHOHajibHo 
caMOCTOHTejibHaa nacTb hjih MO,ayjib HHHceHepHoro o6opyaoBaHHH 3,ziaHHH. 

HacTOHmaa cHCTeMa cnpoeKTHposaHa c yneTOM ee ycTanoBKH b ceTb paHee 
15 co3,aaHHbix chctcm MOHHTOpHHra, TaKHx, HanpHMep, KOTopbie Hcnojib3yioT CTaimapT 
npoTOKOJia EIB (cm. npocneKT KomiepHa ABB « ABB i-bus® EIB Intelligent Installation 
System A step into the future», 1996, CTp. 4-7). B 3tom cjiynae b ixenn cbash niHHbi EIB c 

COOTBeTCTByiOinHM KOHTpOJIJiepOM 5 yCTaHaBJIHBaeTCH KOHBepTOp 17, B 4>yHKUHK) 

KOToporo bxoott npeo6pa30BaHHe aaHHbix o£Horo npoTOKOJia b aaHHbie, 
20 cooTBeTCTByiomHe apyroMy npoTOKOJiy, HanpHMep, MODBUS. 

B uejrax o6ecneneHHa CTa6njibHO h pa6oTbi CHCTeMbi, He 3aBHOimeH ot 
nepeSoeB b nHTaHHH h CTa6HJibHOCTH noaann 3Toro nHTaHHH uejiecoo6pa3HO 
nojjKjnoHeHHe CHcreMbi k KOMnjieKcy hctohhhkob 6ecnepe6oiraoro nHTaHHH (He 
noKa3aHbi). - 

25 IIpH 3TOM neHTpaJIbHblH BblHHCJIHTeJIbHblH MO^JIb MOHCeT 6bITb BbinOJIHeH CO 

cpeacTBaMH no,mcjiioHeHHJi k BHenmeH nio6ajibHOH~ ceTH j\nn cbh3h c apyrHMH 
BHeuiHHMH CHCTeMaMH MOHHTOpHHra h ynpaBJieHHH. IlporpaMMHbiH naKeT Citect 
o6ecneHHBaeT B03M05KH0CTb yaajieHHoro MOHHTOpHHra Ha 6a3e Hcnojib30BaHHH 
H3BecTHbix annaparawx cpeacTB (cm. npocneKT KOMnaHHH Ci Technologies Pty Limited, 
30 US, «American Ref-Fuel», HHBapb 1998 r\, CTp. 8). 
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HacToamee H3o6peTeHHe no3BOJiaeT 3a cneT H3MeHeHHa cxeMbi chctcmbi 
MOHHTopHHra h ynpaBJieHHH o6ecneHHTb nojiHbm oxsaT no kohtpojik> h ynpaBJieHHK) 
Bcero o6opy^OBaHHH HHHceHepHbix CHcreM h komiuickcob. ne3aBHCHMO ot MecTa hx 
pacnojio^ceHHfl no othouichhio k ueHTpajibHOMy BbiHHCJiHTejifaHOMy Moayjiio npn 
5 coxpaHeHHH nponycKHon cnocoSHOCTH cem h KanecTBa CHraajia. HacToaiuaa cncTCMa 

n03B0JIHeT OCymeCTBHTb He TOJIbKO UeHTpaJIH30BaHHbIH c6op HH(f)OpMaUHH H 

ocymecTBJWTb kohtpojib h3 o6mero ixeHTpa, ho h nepeaaBaTb nacTb cbohx 4>yHKiiHH Ha 
jioKajibHbie cTaHUHH, o6cjiy^cHBaiomHe oxaejibHbie 4>yHKUHOHajibHo caMOCTOHTejibHbie 
HHHceHepHbie KOMnneKCbi h chctcmbi npn coxpaHeHHH KOHTpojw 3a paSoTofi 3THX 

10 CTaHUHH. 

IIpOMblUIJieHHaSI npHMeHHMOCTb 

HacTOHmee~H3o6peTeHHe npoMbiuuieHHO npHMCHHMO, TaK KaK ctpohtca He Ha 

HCn0JIb3OBaHHH HOBblX CpejJCTB, o6ecneHHBaK)IUHX peaJIH3aUHIO ^yHKUHH MOHHTOpHHra 

h ynpaBJieHHa, a Ha hobom coneTaHHH cb«3ch 3thx y3JioB Menc^y co6oh, hto no3BOJi^eT 
15 o6ecneHHTb nojiHbifi oxsar no kohtpojho h ynpaBneHHK) scero oSppy^osaHHH 
HH»ceHepHbix CHcreM h KOMnjieKcoB, HS3aBHCHMO . ot Mecxa hx pacnojio^ceHHH no 
OTHOineHHio k ueHTpajibHOMy BbiHHCJiHTejibHOMy Mozcyjno npn coxpaHeHHH nponycKHOH 
cnoco6HOCTH ce™ h KanecTBa CHraajia, a TaioKe o6ecneHHTb" bo3mo^choctb nocTpoeHHH 
ceTefi jno6bix KOH(|)HrypauHH b 3aBHCHMOCTH or npHKJiaziHOH nporpaMMbi. 

20 



25 
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a>OPMYJIA H30EPETEHHA 

- 1- CTpyioypHpoBaHHa^ CHCTeMa MOHHTopHHra h ynpaBJieHHH HHKeHepHbiM 

o6opyAOBaHneM ooteKTa, npeHMymecTBeHHO MHoro3Ta>KHoro 3naHHfl, coaep^fcamaa 

UeHTpaJIbHblH BblHHCJIHTejIbHblH MO,ZiyJIb C yCTpOHCTBOM BBOfla-BblBOfla, iiaTHHKH 

5 kohtpojw h/hjih H3MepeHHfl h/hjih ynpaBJieHHH h/hjih ycTpoficTBa ynpaBjieHHH y3JiaMH h 
arperaTaMH HH^ceHepHoro o6opyaoBaHHfl 34aHHH ? noaKjnoneHHoro *iepe3 
KOMMyHHKauHOHHbie y3Jibi k CHCTeMe ueHTpajiH30BaHHoro nMTaHHa h 6;ioKaM 
aBTOHOMHoro ynpaBjieHH^ 3thm o6opyaoBaHHeM, npn 3tom yxa3aHHbiH 
BbiHHCJiHTejibHbifi Mo;iyjib npeacTaBjraeT co6oh nporpaMMHpyeMyio KOMnbioTepHyio 

10 cepBepHyio CTaHUHio c c^yHKUHaMH b cootbgtctbhh c nporpaMMHbiM o6ecneneHHeM 
ueHTpajiH30BaHHoro nojiyneHH* no HH<t>opMauHOHHbiM KaHajiaM b paMKax e^HHoro 
ceieBoro npoTOKOJia aaHHbix MOHHTopHHra, o6pa6oTKH hx h BbmaHH ynpaBJiHiomnx 
cHraajiOB Ha ycTpoficTBa ynpaBJieHHsr y3JiaMH h arperaTaMH HH>*ceHepHoro 
o6opy^oBaHHH 3flaHHa, OTJiHnaiomzwcfl tcm, hto oHa CHa6aceHa KOHTpojuiepaMH, 

15 pacnojio^ceHHbiMH b MecTax pa3MemeHHa KOMMyHHKaijHOHHbix y3JiOB, noaioiiOHeHHbix k 
ueHTpaabHOMy Kpoccy CHCTeMbi ueHTpajiH30BaHHoro nHTaHHJi h 6jioKaM aBTOHOMHoro 
ynpaBjieHHH HHaceHepHbiM oGopyaoBaimeM no cxeMe nepapxHHecKOH 3Be3^bi hjih no 
cxeMe uihh, KOHTpojuiepbi nojuunoHeHbi no cxeMe HepapxHHecKOH 3Be3flbi hjih no 
cxeMe uihh k ycTponcTBy BBo^a-BbiBo^a ueHTpajibHoro BbiHHCJiHTejibHoro mo^jw, npH 

20 3TOM k KaacaoMy KOHTpojuiepy nocjieaoBaTejibHo hjih no cxeMe yica3aHH0H 3Be3tfbi 
noaioiiOHeHbi MoayjiH yziajieHHoro BBoaa-BbiBoaa, k KaxcaoMy H3 KOTopbix noacoeaHHeH 
COOTBeTCTByiOmHH ^aTHHK KOHTpOJIH H/HJIH H3MepeHHfl h/hjih ynpaBJieHHfl h/hjih 
ycTpoflcTBO ynpaBjieHHfl KOHKperabiM y3JiOM hjih arperaTOM HHaceHepHoro 
o6opyaoBaHHfl 3^aHHH ? h no KpaHHefi Mepe ootoh aonojiHHrejibHOH KOMnbiOTepHOH 

25 CTaHUHen, npn 3tom nocjie^H^a cbohm Mo^yjieM BBOfla-BbiBO^a CB^naHa no JioicajibHOH 

KOMnbiOTepHOH CeTH C UeHTpaJIbHbIM Bbl^HCJIHTeJIbHblM MO^yJieM H BbmejieHHbIM 

KaHanoM c cooTBeTCTByiomHM KOHTpojuiepoM jxm o6ecneneHHa b cootbgtctbhh c 
nporpaMMHbiM o6ecneHeHHeM JioKajibHoro MOHHTopHHra h ynpaBJieHHa y3JiaMH h 
arperaTaMH no KpafiHen Mepe ozihoh (|>yHKUHOHajibHo caMOCTOHTejibHon nacra 
30 HHaceHepHoro o6opy^oBaHHH 3^aHHH, a aonojiHHTejibHbie KOMnbioTepHbie CTaHitHH 
CBH3aHbi MOKay coooh no HH(J)opMauHOHHOMy KaHany no cxeMe HepapxHHecKOH 3Be3,zn>i 
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nepe3 . KOHixeHTparopbi jioicaJibHbix BbiHHCJiHTeJibHbix ceTefi, pacnojioaceHHbix b 
BbmejieHHbix KaHanax. 

2. CHCTeMa no n. 1, oTJiKHaiomaacfl TeM, hto k KaacaoMy KOHTpojuiepy 
noflKjnoneHbi Moj^yjiH yaajieHHoro BBOjja-BbiBoaa, c KOTopbiMH cBH3aHbi yKa3aHHbie 

5 jxbthhkh hjih ycrpOHCTBa ynpaBJieHHil, OTHoenmHecfl k y3JiaM h arperaTaM no KpaHHefl 
Mepe o^hoh 4>yHKUHOHajibHO caMOCTOflTejibHOH Hacra HH^ceHepHoro o6opy,noBaHHfl 

3. CHCTeMa no n.l hjih n.2, oTJinnaiomaflCfl TeM, 4>yHKUHOHajibHO 
caMOCTo^TeJibHan nacTb HH5KeHepHoro o6opyflOBaHHH 3flaHHH npeacTaBJiaeT co6oh y3Jibi 

10 h arpera™ JiH^TOBoro o6opyaoBaHHH 3Rmnn, hjih HacocHoro o6opy£OBaHH», hjih 
TenjiOBoro nyHKTa, hjih chctcmm 3JieKTponHTaHHH. 

4. CHCTCMa no n. 1, OTJiKHaiomaaca tcm, jxhthhkh h ycTpoficTBa ynpaBJieHHa, 
paSoTaiomne b peacHMe Bbmann HH^opMauHOHHbix CHraajioB, OTjiHHHbix ot npoTOKOJia 
o6meH ceTH, no^KjnoneHbi k cooTBeTCTByiomeMy KOHTpojuiepy nepe3 KOHsepTep 

15 npeo6pa30BaHHH aaHHbix oototo ceTeBoro npoTOKOJia b aaHHbie apyroro ceresoro 
npoTOKOJia. 

5. CncTeMa no n. 1, OTJiHHaiomaacfl TeM, OHa noaioiiOHeHa k KOMnjiency 
hctohhhkob 6ecnepe6oHHoro nHTaiaui. 

6. CncTeMa no n. 1, oTjiKHaiomaacfl TeM, hto b KanecrrBe aaTHHKOB KOHTpojm h 
20 H3MepeHHH Hcnojib30BaHbi aaTHHKH cooTBeTCTBeHHO ypOBHa, pacxoaa, TeMneparypbi, 

iiaBjieHHH. 

7. CncTeMa no n. 1, oTJinnaiomajicji TeM, hto b KanecTBe jjaTHHKOB ynpaBJieHHa 

HCnOJIb30BaHbI HH(|)paKpaCHbie ,ZjaTHHKH, (|)OTOiiaTHHKH, TenJIOBbie flaTHHKH. 

8. CncTeMa no n. 1, oTjiHHatomaacfl TeM, hto ycTponcTBa ynpaBJieHHH 
25 npeacTaBJifliOT co6oh cepBonpnBOAbi hjih npHBojibi c 4>yHKUHeH peajiH3aiiHH fleiicTBHfl 

no CHTHaJiy aaTHHKa. 

9. CncTeMa no n. 8, oTJiHHaiomaflCfl TeM, hto yica3aHHbie npHBoabi h 
cepBonpHBOflbi npeacTaBJiaioT co6oh MexaHH3Mbi ynpaBJieHHH nojioaceHHeM ^canio3eH^ 

yCTpOHCTBa OTCTaHUHOHHOrO OTKpbIBaHHfl-3aKpbIBaHHH ^BepeH HJIH BKJIIOHeHHfl- 
30 BblKJHOHeHHH OCBeiI|eHHH . 
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10. CHCTeMa no n. 1, OTJiHHaiomaflCfl TeM, mto ueHTpajibHbift BbiHHCJiHTejibHbiH 
MOJiyjib BbinojiHeH co cpeacTBaMH noaicnioHeHHa k BHeiiiHeft rjio6anbHofi cera ww cbjkh 
c apyrHMH BHeiiiHHMH cHcTeMaMH MOHHTopHHra h ynpaBJieHHa. 
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r> tt a rTM nnuri^ a > 
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| jnocjiegyioiuHe aoKYMeHTbi yxasaHbi b npoaojixeHKH rpatfcw C. 


[ | iiaHHbie o naTeHTax-aHanorax yxa3aHbi i 


) npHJIOXeHHH 


* Oco6bie KaTeropHH ccbmoiHbix no Ky Me htob i 
A AOKyMeHT, onpeneJtaromHH o6iuhh ypoBeHb tgxhhkh 
E donee panHHii noKyMeHT, ho ony6ji h ko bsh h bi h Ha nary 
Me^tayHapOflHOii nonanH hjih nocjie Hee 

0 flOKyMeHT, OTHOCflUIHHCfl K yCTHOMy paCKpUTHK), 3KCnOHH- 
pOBBKHIO H TJI. 

P flOKyMeHT, onyQjiHKOBaHHbiii no jiaTbi m e JKnyH apoAH oh no- 
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H TJI. 
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noHCKa, noponaiUHH HOBinHy h H3o6peTareJibCKHH ypoBeHb 
Y AOKyMeHT, noposauiHH lnoSpeTarejibCKHH ypoBCHb b cone- 

TRHHH C OJIHHM HJ1H HeCKOJIbKHMH HOKyMG HT3M H TOH Xe 
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